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Abstract: Changes in relative abundance and size composition of sablefish have been
monitored in the Washington-California region by abundance indexing surveys since
1979. Survey results indicate that sablefish abundance off Oregon (north of 43 deg
min) and Washington, after having increased between 1981 and 1983, declined sharply
between 1983 and 1989 to record low levels. Survey catch rates declined 79% between
1979 and 1989, with a decrease of 68% between 1985 and 1989 alone. The mean length
of sablefish have declined steadily from 56.7 cm in 1979 to 52.6 cm in 1989. Large
numbers of sablefish (approximately 50% of landings) are being harvested before
they have an opportunity to reach sexual maturity.



ABSTRACT

Changes in relative abundance and size conposition of
sabl efi sh have been monitored in the Washington-California region
by abundance indexing surveys since 1979. Survey results
i ndi cate that sablefish abundance off Oregon (north of 43°00'N)
and Washi ngton, after having increased between 1981 and 1983,
declined sharply between 1983 and 1989 to record |ow |evels.
Survey catch rates declined 79% between 1979 and 1989, with a
decrease of 68% between 1985 and 1989 alone. The nean |ength of
sabl efi sh have declined steadily from56.7 cmin 1979 to 52.6 cm
in 1989. Large nunbers of sablefish (approximtely 50% of
| andi ngs) are being harvested before they have an opportunity to
reach sexual maturity. There is no sign of any strong year class
off Oregon and Washington to increase recruitment in the near

future.
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| NTRCDUCTI ON

Sabl ef i sh (Anool onona finbria) has become one of the single
most val uabl e commercial groundfish species |anded on the U S

west coast in recent years. From 1985 through 1989, the ex-
vessel value of landings has averaged approximtely $11.4
mllion'. H gh demand and high prices persisted throughout nost
of this period. Based on 1986 and 1987 survey results by the
Al aska Fisheries Science Center (AFSC) and other supporting
information, the Goundfish Managenent Team (GMI) declared in
Novenber 1987 that the west coast sablefish fishery cannot
support long-term |l andings of the same nmagnitude observed in
recent years (13,000 to 18,000 netric tons (t))z. Met hot and
H ght ower (1988, 1989) determ ned that maxi num sustainable yield
(MSY) was approxinmately 8,000 t for 1989 and 6,770 t for 1990.
The 1989 optinum yield (OY) was set by the Pacific Fishery
Management Council at 10,400 t with a reserve of 600 t, and was
reduced to 8,900 t in 1990.

Surveys to measure changes in sablefish relative abundance
have been conducted off the coasts of Oregon and Washington since

1979, and off the California coast since 1980. The prinary

! Pacific Coast Fisheries Information Network (PacFIN) as of
Novenber 20, 1989. Pacific Marine Fisheries Comm ssion, Metro
ggggﬁrggi%ute 170, 2000 S.W First Avenue, Portland, OR

> Groundfish Management Tean1($%@? for Pacific Fishery
Management Council.  1987. statement on signs of
bi ol ogi cal stress on sabl efish. Sg?plenental Exhibit c.3.b at
Novenber 18, 1987 neeting of PFMC, p. Metro Center, Suite
420, 2000 SW First Avenue, Portland, OR 97201.
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obj ective of these surveys was to obtain catch per unit effort
(CPUE) indices of sablefish abundance at predeterm ned index
sites. Secondary objectives included collection of data on the
state of maturity and determnation of weight, length, and age
conposi tion. Fi sh have been tagged to study their novenments and
to identify potential nmanagement areas. The results of the 1979-
88 surveys in the Washington-California region have been reported
by Parks and Hughes (1981), Parks (1982, 1984), and Parks and
Shaw (1983, 1985, 1987, 1988a, 1988b, 1989). This report
presents results of the 1989 survey off Washington and Oregon and
conpares themw th results of previous surveys.

In 1989, a workshop was held with the age readers fromthe
AFSC, Sout hwest Fisheries Center, and the Canadian Departnent of
Fi sheries and Cceans to establish uniform age determnation
criteria for west coast sablefish. The AFSC age determ nation
unit is using radioi sotope dating methods to validate these
criteria. This validation study has slowed production work so
the ages for specimens sanpled during the 1989 survey are not

available at this tine.
SURVEY METHODS AND EQUI PVENT

The survey was conducted from south to north at eight index
sites off Oregon and Washington (Fig. 1). The original survey
design and sampling gear are described in detail by Parks and
Hughes (1981). QO her nodifications to the original survey design
are described in Kinura and Bal siger (1985) and Parks and Shaw

(1987). A summary of the sites fished, including dates, depths,
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and nunber of sets and traps fished during sablefish indexing
surveys off Washington and Oregon in 1979-89, is presented in
Table 1. The conical traps and associated gear, as well as
tunnel configuration and baiting procedures, are described in
detail in Parks and Shaw (1988b).

A string of 10 traps was fished twice at each of 5 standard
depths (150, 225, 300, 375, and 450 fathoms) at each indexing
site. Fishing time was standardized to 24 hours per set. Loran C
and depth sounders were used to position the replicate sets as
near as possible to the sane locations and depths of the first
sets, as well as those made in previous surveys. Sanpling was
conducted from south to north during Septenber-Cctober 1989.
Additional strings of traps were fished at 525 fathons and
opportunistically between 580 and 790 fathoms at sites off
Washington to obtain data from beyond standard survey depths.
Data collected in 1989 were simlar to those collected in
previous years and included: 1) number and weight of sablefish
and ot her species captured in each trap, 2) lengths of all
sablefish, and 3) otoliths and sexual maturity observations from
a random sanmpl e of 20 sablefish fromeach depth at each site.
Each of the 802 sablefish from which otoliths were taken were
wei ghed to the nearest gramusing a high resolution triple beam
bal ance. Al sablefish not required for biological sanples were
held in live tanks, tagged as soon as possible, and then released

near the capture site.
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Tabl e 1.--Summary of sanpling information for sablefish abundance indexing
surveys conducted off Wshington and Oregon, 1979-89.

Dat es Dept hs Sets No. of traps fished
Site fished fished (fm (No.) Rect angul ar Coni ca
1979
Cape Arago, OR 8=13 Aug 150=450 5 250 0
Cape Lookout, OR 17=23 Aug 150~450 5 250 Q
Willapa Bay, WA 6=-13 Sep 150-450 5 250 Q
Cape Johnson, WA 16=21 Sep 150=450 5 250 o]
1980
Cape Arago, OR 6-10 Aug 150-450 5 250 0
Cape Lockout, OR 12-19 Aug 150=450 S 250 0
Willapa Bay, WA 10=16 Sep 150~450 5 250 0
Cape Johnson, WA 21-26 Sep 150-450 S 250 0
1981
Cape Arago, OR 5-11 Aug 150-450 5 250 0
Cape Lockout, OR 13=-19 Aug 150=450 5 250 0
Willapa Bay, WA 19-28 Sep 150=450 5 250 0
Cape Johnson, WA 11=-16 Sep 150~450 5 250 0
1983
Cape Arago, OR 26=28 Oct 150=450 2 50 50
Cape Lookout, OR 23=24 Oct 150=450 2 S0 S0
Willapa Bay, WA 16=-18 Oct 150=-450 2 S0 50
Cape Johnson, WA 13=14 Oct 150=450 2 50 S0
1985
Cape Arago, OR 16=18 Aug 150-450 2 50 50
Yaquina Bay, OR 20=21 Aug 150=-450 2 SO 50
Cape Lookout, OR 23-24 Aug 150=450 2 50 50
Tillamook Head, OR 27-28 Aug 150=450 2 50 50
Willapa Bay, WA 2= 3 Sep 150-450,525 2 50 70
Cape Elizabeth, WA 5= 7 Sep 150-450,52% 2 50 70
Cape Johnson, WA 9-10 Sep 150-450,525 2 SO 70
Nitinat Canyon, WA 13-14 Sep 150-450,525 2 50 70
1987
Cape Arago, OR 22=23 Aug 150=450,525,>600 .2 0 140
Yaquina Bay, OR 25=-26 Aug 150-450,525,>600 2 0 140
Cape Lookout, OR 29-30 Aug 150-450,525,>600 2 0 140
Tillamook llead, OR 1= 2 Sep 150=450,525,>600 2 0 140
Willapa Bay, WA 6- 7 Sep 150-450,525,>600 2 ) 140
Cape Elizabeth, WA 9=10 Sep 150-450,525,>600 2 0 140
Cape Johnson, WA 11=13 Sep 150-450,525,>600 2 [} 140
Nitinat Canyon, WA 17-18 Sep 150-450-525,>600 2 0 130
1909
Cape Arago, OR 10-11 Sep 150-450,525 2 "o 120
Yaquina Bay, OR 13=-14 Sep . 150-450,525 2 0 120
Cape Lookout, OR " 16~17 Sep 150-450,525 2 0 120
Tillamook Head, OR 19=20 Sep 150-450,525 2 0 120
Willapa Bay, WA 24-25 Sep 150-450,525,>580 2 o] 130
Cape Elizabeth, WA 28-29 Sep 150=450,525,>580 2 0 140
Cape Johnson, WA 1= 2 Oct 150-450,525 2 0 120
Nitinat Canyon, WA 3= 5 Oct 150-450,525,>5480 2 0] 140

fn = fathons



b

RESULTS AND DI SCUSSI ON

The data fromall sanpling sites were conmbined to provide a
measure of sablefish relative abundance and size conposition for
the entire Washington and Oregon survey area. Results from
i ndi vidual sanpling sites are not discussed here, although catch

and size data by site are presented in the Appendi x.

Catch Rates and Size Conposition

Annual trends in relative popul ation abundance have been
identified by exam ning data collected fromthe four origina
index sites from 1979 to 1983 and all eight sites from 1985 to
1989. Catch rate conparisons indicate that overall sablefish
abundance dropped sharply from 1979 to 1981, increased narkedly
between 1981 and 1983, and has declined sharply since 1983,
al though the decline appears to have noderated between 1987 and
1989 (Fig. 2). Catch rates (average nunber of fish per trap),
based on data from standard depths (150-450 fathoms) at the eight
sites, decreased 14% from 1987 to 1989. The 1989 nean catch rate
of 2.4 fish per trap represents a decrease of 79% from the 1979
mean catch rate of 11.4 fish per trap (Fig. 2). Standard errors
and coefficients of variation associated wth 1983, 1985, 1987,
and 1989 nean catches per trap are shown in Table 2.  Pair-w se
conparisons between the catch rates (average number of sablefish
per trap) fromvarious survey years we-a tested at a |evel of
significance (a = 0.05). The Bonferroni joint testing procedure

(Neter et al. 1985) was used to adjust for the nultiple
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Table 2. --Mean catch rates, standard errors, and coefficients
of variation for sablefish at index sites off O egon
and Washington from 1983 to 1989 (standard depths
150- 450 fathoms).

Mean catch St andar d Coefficients
Year rate error of variation
1983 10. 6 1.410 13.3
1985 7.4 0.795 10. 7
1987 2.8 0. 288 10.3
1989 2.4 0. 266 11.1

Table 3 .--Pair-w se conparisons between the catch rates
(average nunbers of sablefish/trap) fromvarious
survey years. Significance judged at 0.05% probability

| evel .
beftééﬁr%2%$age Standard Error Cbn??%%nce Statistically
Year catch rates of difference interval si gni ficant
1983- 85 3.2 1.62 (-1.07, 7.47) No
1983- 87 7.8 1. 44 ( 4.00, 11.60) Yes
1983- 89 8.2 1.43 ([ 4.41, 11.99) Yes
1985- 87 4.6 0.85 ( 2.37, 6.83) Yes
1985- 89 5.0 0. 84 (279, 7.21) Yes
1987- 89 0.4 0. 39 (-0.63; 1.43) No
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comparisons. Only two of the six possible year conbinations were
not significantly different (1983-85 and 1987-89, Table 3).

Catch rates expressed in average catch per trap dropped 81% from
nearly 45 pounds (20.4 kg) per trap in 1979 to 8.3 pounds (3.8
kg) per trap in 1989 (Fig. 3).

Catch rates by size group followed the overall trend. The
catch rate of marketabl e-size sablefish (>52 cmfork |ength)
decreased from 8.7 fish per trap in 1979 to 1.2 fish per trap in
1989. The catch rate of submarketable-size sablefish (<52 cm
fork Iength)3 declined from4.6 fish per trap in 1983 to 1.2 fish
per trap in 1989 (Fig. 2). The proportion of submarketable-size
sabl efish in the catches increased from 24% of the catch in 1979
to 48% during the last survey year (Table 4). Catch rates for
all marketabl e-size groups were lower in 1989 than in any
previous survey year (Fig. 4). The decline was nost dramatic for
the nedium (62-67 cm and large (>68 cn size sablefish, where
catch rates dropped 42 and 47% respectively, between 1987 and
1989. This decline in catch rates and the proportion of medi um
and | arge sablefish has been severe since the earlier surveys
(Fig. 4 and Table 4). Catch rates have declined 93% for medi um
and 96% for |arge sablefish since the 1979 survey. Combined they
now make up 7% of the catch conmpared to 22% in 1979.

* The submarketabl e size category (<52 cmfork length) is a
coastw de sablefish mninumsize for which landing limts are
set by the Pacific Fishery Managenent Counci l
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Tabl e 4.--Average percentage abundance by nunbers of submarketable and
mar ket abl e- si ze sabl efi sh at abundance indexing sites
during the 1978-89.

Mar ket abl e
sub-

mar ket abl e®  smar1®  Mediunf Large® Tot al
Year and sites (% (% (% (% (%
1979 (Original four sites) 24 54 12 10 100
1980 (Original four sites) 37 47 8 8 100
1981 (Original four sites) 37 49 8 6 100
1983 (Original four sites) 44 45 7 4 100
1985 (COriginal sites) 59 35 4 2 100
1985 (Al eight sites) 56 36 5 3 100
1987 (Original four sites) 44 46 7 3 100
1987 (All ei ght sites) 45 44 7 4 100
1989 (Original four sites) 54 41 4 1 100
1989 (Al eight sites) 48 45 5 2 100
% less than 52 cmfork length = less than 3.0 I'b round wei ght

52-61 cmfork length = 3.0-5.
62-67 cm fork length 5.0-7.
68 cmor greater fork length

I b round wei ght
I'b round weight
more than 7.0 Ib round weight

o o o
n
oo
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A conparison of sablefish size conposition at the standard
depths over the history of the survey is shown in Figure 5. The
alteration of the survey design in 1985 (Table 1) necessitates
comparing data fromthe first two sets at each of four original
sites in 1979-83 with data fromboth sets at all eight sites
since 1985. Parks and Shaw (1987) showed that there was no
difference in size selectivity by rectangular and conical traps.
Mean fork length has generally decreased since the surveys began
and is shown by year in Figure 5. Figure 6 illustrates the
portions conprising the submarketable, small, nedium and |arge
size categories. In 1979, the mean fork length was 56.7 cm it
has since declined to 52.6 cmin 1989 (Figs. 5 and 6).

Sabl efish length conpositions by sex for the 1989 survey
(Fig. 7) were weighted by the total catch nunmber at each depth
and site. The mean lengths for all sites pooled were 51.7 cm for
mal es and 54.3 cm for females which are, as in 1987, very close
to lengths at 50% maturity (50.8 cmfor nales and 55.3 cmfor
females) in this region (Parks and Shaw 1987). Using the length
conpositions by sex we calculated that approximtely 53% of the
mal es and 35% of the females captured in the survey are sexually

mat ure.
Di stribution by Depth

Sabl efish distribution by depth in 1989 was different from
the distribution in the 1987 survey. Catch rates at the three
shal | owest depths (150-300 fathons) conbined were approximtely
12% hi gher in 1989 than in 1987, whereas catch rates at the four



14

187 1979 : T=567
8 SE of mean = .1355
. ; N = 3146
c ¢ i
S :
e 2 i
@ ) :‘.7 e Y ——— Y
a 3§ 45 S5 s 75 8s 95
107 1980 T=544
L i SE of mean = .1688
[ N = 1922
4
2
§ e T ss e 715 a5 | 98
& '°1 1981 L=550
8 SE of mean = .1952
\ [] N = 1361
4
2
Oy s 55 &5 75 @5 5
107 1983 1=536
8 SE of mean = .1154
6 : N = 3270
4
2 n
E 05 a5 55 es 75 85 s
(&) —
o L=521
0. SE of mean = .0917
N = 5024
© 85 95
10 T=532
s SE of mean = .1360
[} N = 2214
4
2
g — e e ey
8 3% 48 55 s 75 1] Y
m -
a o L =526
L SE ot mean = ,1303
6 N = 1914 .
4
2
0 ——
3 IY; s

Figure 5. --Length conposition of sablefish captured in the first
two sets at the original sites off Oegon and
Washi ngton during the 1979, 1980, 1981, 1983, and at
al | eught survey sites in 1985, 1987, and 1989
(standar

_ lard depths 150-450 fathons). Vertical dotted
I'i nes indicate nmean |ength.



15

500
| o 3981%15
4507 | [ 1987
. N - 2214
—— 1985
400 ' N = 5024
Submarketable Small Medium Large ,
350 '
&0
S 250
>
< 200 -
150
100
50 1
0 H?htl-lllfuIIIFHH%HH%HIHITHHTI‘}FHWfl'nilulillﬂlﬂl

35 40 45 50 55 60 65 70 75 80 85 90
LENGTH (CM)

Fi gure 6. --Len%th conposition of all sablefish captured in 1985,
1987, and 1989 abundance index surve?/ off Oregon and
Washi ngton (standard depths 150-450 fathoms).



200-
1901
1801
1704
160-
1501
1 40-
1301
120
1104
100
90_-1
801
704
60-
50
404
301
201

NUMBER

4
104

16

‘Males (dotted line)
l.—L =517

females (solid line)
r -T =543
N =922

0
30

50 so | 70 80 90
LENGTH (CM)

Figure 7. --Sablefish length compositions by sex based on random

sanpl es at standard depths (150-450 fathonms) and then
wei ghted by the total nunber of sablefish captured
per site fromthe 1989 abundance index survey.



17

deepest depth intervals (375 - >580 fathons) conbined, declined
by approximately 54%in 1989 (Table 5). The highest nean catch
rates wthin the standard sanpling depths (150-450 fathoms) were
observed at 300 and 225 fathoms in 1989 (Fig. 8). Catch rates
were much lower at all other standard depths with the |owest
catch rate occurring beyond the standard depths at depths greater
than 580 fathoms (Table 5). Catch rates have varied greatly with
depth over the survey years, with all depths, except 375 fathons,
produci ng the highest catch rate during one or nore years. For
all years conbined, 225 and 300 fathoms produced much higher
catch rates (>26% of the catch each) followed by 375 and 450
fathoms (>16% each). Lowest was 150 fathoms (14% of the catch).
Klein (1985) reports that in the Ntinat Canyon area,
sablefish tend to move up the continental slope in June or July
and remain in shallower areas until md-Septenber to m d-Cctober
when they nove back down the slope into deeper water. He found
that the timng of these mgrations varies by a month or so from
year to year. |f these mgrations occur coastw de, changes in
depth distribution as we have found between the survey years

shoul d not be surprising.

Changes in Size by Depth

Length conpositions by depth for 1989 are shown in Figure 9.
Mean | ength generally increased with depth (Fig. 10) with the
1987 and 1989 results showing very simlar trends. Sablefish
captured in depths greater than 580 fathoms were much larger than

those captured in shallower depths.
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Table 5. --Mean catch rates of sablefish (fish/trap) by depth in
1987 and 1989.

Depth in fathons

150 225 300 375 450 525  >580

Aver age No.
per trap

1987 1.4 3.0 3.9 2.4 3.3 2.8 1.5
1989 1.8 3.5 4.0 1.7 1.1 1.1 0.7
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Lengt h- Wi ght Rel ati onship

Mal e and fenale |ength-weight relationships could not be
di stingui shed graphically as has been the case since 1985 (Parks
and Shaw 1987, Parks and Shaw 1988b). Therefore, data for both
sexes are conbined and presented in Figure 11. The |[ength-weight
relationship is W= 0.0024419 x L>*®* where W= weight in grans
and L = length in centimeters. The 1989 predicted weights are
| ower for sablefish Iess than 82 cm than those predicted from our
pool ed 1979-87 surveys and are slightly higher for fish 82-85 cm
Predicted weights for 40, 50, 60, 70, 80, and 85 cm sabl efish
were 4, 3, 2, 1 and 0.1% lighter and 0.3% heavier, respectively,
in 1989 than those weights predicted from the |ength-weight
rel ationship calculated fromthe pooled 1979-87 data. (W=
0.0031828 X L* 2%

SUMVARY AND CONCLUSI ONS

Survey catch rates indicate that sablefish abundance off
Oregon and Washington has continued the decline observed since
1983 (Fig. 2). Overall mean catch rates have declined from 11.4
fish per trap in 1979 to 2.4 in 1989, indicating a decrease of
about 79% a decrease of 68% was observed between 1985 and 1989
alone. Mean catch rates for all size groups, which set new | ows
in 1987, dropped even lower in 1989. The catch rates of
submar ket abl e-si ze, small, medium and |arge sablefish have
declined 56, 83, 93 and 96% respectively, from 1979 levels (Fig.

2 and Fig. 4). These greater declines in nunbers of |arger
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sabl efish indicate juvenation of the stock as described by Zirges
(1985).

The mean lengths of sablefish have declined steadily from
56.7 cmin 1979 to 52.6 cmin 1989 (Fig. 5). The nean length of
mal es in 1989 was 51.7 cm and fenal es averaged 54.3 cm (Fig. 7);
mean |lengths for both sexes are very close to lengths at 50%
maturity. Length generally increased with depth and fish
captured at 580-900 fathonms were nuch |arger than those captured
at the standard survey depths (Fig. 9).

Estimates of percent immature sablefish |anded by the
fishery in 1987 were calculated by Parks and Shaw (1989) from
data reported by Methot and H ghtower (1988). The percentage of
sabl efish harvested at sizes below 50% nmaturity by gear type in
1987 are shown in Figure 12. The sex ratio of sablefish captured
by gear type was 53.2% nale for trawls and 47.8% nale for fixed
gear (pot and longline conbined). Using sablefish |andings by
gear type from 1989 Pacific Fishery Information Network (PacFIN)
data, we calculated that 49% of the fish were captured before
reaching the length at 50% maturity. These values do not include
the discards of small and sub-nmarketable fish which, if included,
woul d make the percentages considerably higher, especially for
trawm gear which is known to select for small fish (Kl ein 1986).
Large nunbers of sablefish (approxinmately 50% of |andings) are
being harvested before they have an opportunity to reach sexual
maturity. This and the fact that the population of mature
sabl efish seens to have been significantly reduced since 1979,

rai ses concerns that the reproductive potential of the popul ation
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may be adversely inpacted. Survey catch rates have declined
mar kedly since 1983 and there is no sign of any strong year class

off Oregon and Washi ngton which would recruit in the near future.
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Appendi x Figure 2.--Sablefish length conpositions and mean |engths
by indexing site at the standard depths
(150-450 fathons) from 1989 survey.
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and size group at the
The nunber caught are the estinmated

sanpling site

.--Catch rates of sablefish by year

Appendi x Table 1

standard depths (150450 fathons)

trap unit based on the

and rectangul ar traps observed in 1985

mean nunbers of sablefish captured per conica
The 1987 and 1989 catch rates are observed val ues

relative efficiencies of conical

Average number per trap

Submarket-

Total
marketable

Marketable-sized
Small

52=61 cm

able~sized

Total
sablefish

Large
> 67 cm

Medium

62=-67 cm gized

< 52 cm

Year

Site

CREGON

6.0
4.4
1.3

0.7

0.5

1.6
4.8
1.1

3.8

1979
1980
1981
1983
1985
1987
1989

Cape Arago

3.5

<0.1

0.2

5.2

9.5

0.2
<0.1

1.1

1.8

<0.1

1.0

1.6
0.7

0.3

<0.1

0.3
<0.1

<0.1

Q.1

0.1

4.5
0.4
0.7

0.2
<0.1

0.6
<0.1

3.6
0.4
0.6

3.7
0.7
0.8

1985
1987
1989

Yaquina Bay

1.6

<0.1

<0.1

17.7 21.8

2.1

12.6 3.0

4.1

1979
1980
1981
1983
1985
1987
1989

Cape Lockout

6.6

3.0
2.2

2.5

4.4
10.7

3.4
6.2

0.6
0.5
0.1

0.6

1.0
4.5
3.5
0.5

0.4

2.4

1.9

0.8

Q.1

<0.1

<0.1

0.9

g.8

4.0 0.4

8.9
2.2

2.1

1985
1987
1289

Tillamook Head

2.1

0.2
<0.1

1.5

0.1

WASHINGTON

10.5

0.7 0.7

5.2
3.0
2.7

3.9

1979
1980
1981

1983
1985
1987
1989

Willapa Bay

3.9

0.5

1.8
6.0

5.8

0.6
0.4

0.5

7.3
4.7

11.0

0.5

3.8

6.3

0.2 2.7 5.0

<0.1

0.3

2.2

2.3

1.7 3.8

0.2
Q.1

0.2

1.3

2.1

1985
1987
1989

Cape Elizabeth

3.4

1.8
1.2

2.1

<0.1

0.2

2.2

4.4
4.1

0.7
0.4

0.8

3.1

1.3
1.5
2.8
4.1

1979
1980
1981

Cape Johnson

5.6

3.2

0.4 0.2 4.1
0.3

0.6

3.5
3.9

8.9
10.3

4.8

1983
1385
1987
1989

3.7
1.6

0.8

0.3
<0.1

0.4
0.1
<0.1

3.0
1.4
1.0

6.6

2.0
1.5

<Q0.1

0.5 0.3 2.9 .

0.3

2.0
0.8
0.8

0.4
0.1

1985
1987
1989

Nitinat Canyon

0.8

0.1

0.4
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Appendi x Table 2.--Percentage abundance of submarketabl e-size and marketable-
size sabl efi sh from standard depths (150-450 fathons) at
four original Oegon and Washington abundance index sites
during the 1979-81, and 1983 and from all eight sites in
1985, 1987, and 1989.

Sub-
marketable?® Marketable
Small®  Medium® Larged Total
Year and area (%) (%) (%) (%) (%)
1979
Cape Arago 24 54 12 10 76
Cape  Lookout 19 57 13 1 ‘ 81
Willapa Bay 35 51 7 7 65
Cape Johnson 20 55 13 12 80
Average 24 54 12 10 76
1980
Cape Arago 47 39 8 6 53
Cape Lookout 38 44 9 9 162
Willapa Bay 3 52 8 9 69
Cape Johnson 31 54 8 7 69
Average 37 47 8 8 63
1981
Cape Arago 47 44 6 3 53
Cape Lookout 29 46 12 13 71
Willapa Bay 34 52 7 7 66
Cape Johnson 39 52 6 3 61
Average 37 49 8 6 63
1983
Cape Arago 43 49 5 3 57
Cape Lookout 39 47 8 6 61
Willapa Bay 44 44 7 5 56
Cape Johnson 48 42 7 3 52
Average 44 - 45 7 4 - 56
1985
Cape Arago 59 39 1 1 41
Cape Lookout 55 37 6 2 45
Willapa Bay 57 34 5 4 43
Cape Johnson 64 30 3 3 36
Yaquina Bay 45 44 8 3 55
Tillamook Head 65 29 3 3 35
Cape Elizabeth 54 34 6 6 46
Nitinat Canyon 13 62 16 9 87

45

wn
>

Average 55 36



Appendi x Table 2.--Continued.
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Sub=-
marketabled Marketable
. Small® Medium® Larged Total
Year and area (%) (%) (%) (%) (%)
1987
Cape Arago- 30 54 13 3 70
Cape Lookout 36 44 9 11 64
Willapa Bay 45 47 5 3 55
Cape Johnson 56 39 4 1 44
Yaquina Bay 62 32 3 3 38
Tillamook Head 50 38 7 5 50
Cape Elizabeth 54 38 5 3 46
Nitinat Canyon 8 64 20 8 92
Average 45 44 7 4 55
1989
Cape Arago 34 .41 19 6 66
Cape Lookout 45 49 3 3 55
Willapa Bay 58 38 3 1 42
Cape Johnson 59 38 3 <1 41
Yaquina Bay 49 40 6 5 51
Tillamook Head 53 42 3 2 47
Cape Elizabeth 32 60 6 2 68
Nitinat Canyon 31 48 13 8 69
Average 48 45 5 2 52
® less than 52 cmfork length = less than 3.0 |b round weight

o o o

52-61 cmfork length = 3.0-5
62-67 cm fork length = 5.0-7
68 cmor greater fork length

0
0

I'b round weight
I'b round weight

more than 7.0 Ib round weight
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